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Title 

TRIVALENT VACCINE WITH MATERNAL ANTIBODY TRANSFER VIA THE MILK 

Inventors 

Thomas Gore and Adrian Mocket 
Assignee 

Akzo Nobel NV, Amhem, The Netherlands 
Field of the Invention 

The present invention is related to a trivalent vaccine with an effective amount 
of maternal antibody transfer. 
Background of the Invention 

Vaccination is a critical veterinary practice for the purpose of protecting 
healthy animals from infectious diseases. The intent of vaccination is to stimulate a 
protective humoral and/or cellular immune response in healthy animals to targeted 
disease organisms. Though vaccination usually begins between 6-9 weeks-of-age, the 
first vaccination can be administered as early as 3-weeks-of-age. However, at younger 
ages vaccine efficacy is dependent on the presence and concentration of maternal 
antibody. 

For dogs it is generally accepted that in properly vaccinated bitches the 
passive transfer of maternal antibody through the placenta and by ingestion of 
colostrum will protect puppies from certain infectious diseases. Passively derived 
antibody received from the mother may circulate in the puppy for as long as 20 
weeks. However, the duration of passive protection is dependent on the half-life of 
the antibody and amount of antibody transferred. In general the half-life of canine 
IgG antibody is 1 1-14-days. The concept of vaccinating pregnant bitches to passively 
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protect newborn puppies from disease due to canine herpes has recently been 
implemented commercially. 

However, it has not been demonstrated that a multivalent, inactivated vaccine 
could be administered to bitchs for the specific purpose of eliciting immunologically 
effective amounts of maternal antibodies for transfer to at least one pup after 
whelping. Consequently, puppy vaccines are currently given as early as four weeks of 
age and then repeated every three to four weeks, until sometime after twenty weeks of 
age. However, there are situations where, due to the level of circulating maternal 
antibodies, vaccination may fail to protect against a field challenge. 

A newborn puppy is bom with essentially no antibodies of its' own. 
Furthermore, its- immune system requires several months to be fully competent. At 
birth, initial protection from pathogens that puppies comes into contact with is by the 
presence of circulating antibody passively derived from its' mother. 

During the first 2 days after giving birth mother's milk contains high levels of 
her own antibodies. This antibody laden milk is known as colostrum. A newborn pup 
must ingest colostrum during the first 24 hrs after birth to obtain protective antibodies 
from its mother. After 24 hours the pup's gastrointestinal tract becomes more mature 
and the absorption of intact antibody protein molecules ceases. Antibody that is not 
absorbed is digestion and is no longer absorbed as functional molecules and 
transferred to the circulation. The amount of antibody absorbed depends on the 
quantity of colostrum ingested and the level of maternal antibody in the colostrum. 
Nursing pups will obtain an adequate amount of antibodies during the first 24 hours 
after birth if the circulating antibody level is high in the bitch. Conversely, if the 
antibody level (low antibody titer) in the bitch is low as a result of remote vaccination 
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or poor immune response, then pups will receive an insufficient level of antibody for 
passive protection. Both of these situations have positive and negative results. If 
maternal antibody levels are low, or pups ingest a rninimal amount of colostrums, the 
passively transferred antibody in the pups may be metabolized before the first 
vaccination is administered and a period of susceptibility to disease will exist. On the 
other hand, if the level of maternally derived antibody is high at the time of first 
vaccination, an active immune response in the pups will be minimal. High maternal 
antibodies levels will neutralize vaccine antigens preventing stimulation of the 
immune system. However, until an active immune response can be initiated in the 
puppy, the danger of a serious infection increases as the passive antibody level wane 
over time. The only way to evaluate the situation in an individual pup is to determine 
antibody titers before vaccination. Such a practice is expensive and not readily 
available. A basic rule of thumb is to assume that from about age 4 weeks until 15 
weeks pups may not be adequately protected and until active immunity can be 
established care should be taken to limit environmental exposure. 

The age at which a pup becomes susceptible to infection is determined 
primarily by the passive antibody titer at the time of exposure. Pups born to 
seronegative bitches are susceptible at birth; pups from bitches with low antibody 
titers may be susceptible as early as four to six weeks after birth, whereas pups from 
bitches with high titers may be immune to infection for 12 to 16 weeks. 4 

To increase the level of protection and/or the length of protection, pups can be 
immunized. However, common problem in vaccinating canines, such as dogs and 
puppies, is the maternal antibody interference during immunization. Maternal 
antibody interference is the most common cause of vaccine failure in weanling 
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animals. 1 Maternal antibody neutralizes vaccine virus and suppresses a pup's active 
immune response. This common immunization problem occurs with all diseases, but 
is of particular concern in the case of the CPV's enteritis because of the explosive 
nature of disease transmission and because pups are at greatest risk of CPV-induced 
mortality. 

Pups receive about 10% of their CPV maternal antibody via transplacental 
transfer and the remaining 90% through colostral absorption during the first 24 hours 
after birth. 3 At about three days of age, a pup's antibody titer usually equals that of its 
bitch. Because maternal antibody is not actively replaced, it declines at a predictable 
rate; a pup's titer falls by half about every 10 days or so. 

Maternal CPV antibody would be much less problematic if pups remained 
protected from disease for as long as antibodies interfered with vaccination. 
However, there is a two-to five-week time period when antibody titers have declined 
so much that a pup is susceptible to virulent virus, but are still high enough to remain 
refractory to immunization with current vaccines. 1 Vaccinations given before or 
during this time period will not stimulate active immunity in the pup. 5 

Further potential problems with vaccines include choosing an appropriate 
vaccine regiment. Of concern in any vaccine regiment is the choice of vaccine. As a 
basic matter, the choices will include univalent and multi or polyvalent vaccines. 
Univalent vaccine will immunize an animal against one single disease. Polyvalent or 
multivalent vaccines can immunize against several diseases. There are killed vaccines, 
live vaccines, and attenuated vaccines (modified live). Different vaccines are made in 
different ways. Each has a good reason for use and also potential problems. Univalent 
vaccines require multiple injections of different vaccines to make sure coverage for 



4 



WO 2004/056390 




[7US2003/040823 



several diseases is given. Multivalent vaccines can overwhelm an immune system 
and cause immune suppression making the pup susceptible to minor infections or 
illnesses that would otherwise not affect him. Killed vaccines are not as effective in 
stimulating the immune system to make antibodies while modified-live (ML) vaccines 
reproduce in the animal's body and result in a higher antibody response. ML vaccines 
can also cause illness in the animal because they do reproduce and viruses are shed in 
feces or urine or saliva and bacteria are also shed until the animal is able to fight off 
the infection and kill the remaining organisms. Also ML vaccines can revert to the 
infective (virulent) form or even to a more virulent form and can contaminate the 
environment with viruses and bacteria that are infective to wild animals, birds, or 
even people. Vaccines which are made in chicken eggs can also stimulate the dog to 
be very allergic to eggs or chickens. Vaccines made in feline cell cultures can be fine 
the first time used and create a severe reaction the second shot because the dog may 
have made antibodies to the feline cells. Proteins from even the canine cell cultures 
can stimulate the pup to make antibodies that will attack it's own thyroid, adrenal, 
blood cells, nerve cells or essentially any of his own body tissues and result in mild to 
life threatening autoimmune diseases. The ML vaccines can contain undetected 
viruses gotten from the cell culture material that can also cause serious problems. ["A 
Brief Review of Canine Neonatal Immunology" found on the website of Versatility in 
Poodles, Inc. athttp://web.foomill.neiyvipoodle/neoim.htm.] 

However, even with all these problems and/or difficulties, vaccination is 
recommended. The choice of vaccine regiments should be coordinated through a 
veternarian and made on the basis of the specie of canine and/or other animal. ["A 
Brief Review of Canine Neonatal Immunology" found on the website of Versatility in 
Poodles, Inc. at http://web.foothill.net/vipoodle/neoim.htm.] 
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There is currently no all-killed multivalent vaccine on the market. Attempts 
have been made, but without success. The prior art discloses that multivalent 
vaccines are very difficult to manufacture an all-killed multivalent vaccine that will 
stimulate the immune system to make antibody against all the components equally. 
[See "A Brief Review of Canine Neonatal Immunology" found on the website of 
Versatility in Poodles, Inc. at http://web.foothill.net/vipoodle/neoim.htm.] 

Some veterinary experts are recommending that after the first puppy immunizations 
the dog be tested for antibody level (titers) to see if they actually need a booster. 
Some dogs never need another booster, others need several boosters. 

Accordingly, the art field is in search of an effective vaccine that protects pups 
without the attendant interference experienced from maternal antibodies, as explained 
above. 

Of particular concern to young puppies are the diseases of Canine Rota Virus 
(CRV), Canine Herpesvirus (CHV), Minute Virus of Canines (MVC). Typically, a 
pups immune system will grow and develop protection to these diseases within the 
first few months of life. Unfortunately, transmission of the disease to young pups can 
have detrimental effects on their condition and/or development. To further 
complicate, the problems associated with varying maternal antibody transfer to pups 
at whelp and effectiveness of that transfer make it difficult to assure vaccination of all 
pups in the whelp, even assuming that all pups consume an appropriate amount of 
colostrums. 

Two distinct parvoviruses (CPV), are now known to infect dogs - the 
pathogenic CPV-2, which was recognized as a new disease of dogs and wild canines 
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in 1978, and the "minute virus of canines" (MVC, CPV-1) reported by Binn in 1970. 
MVC, a completely different parvovirus, had not been associated with natural disease 
until 1992. MVC may cause pneumonia, myocarditis and enteritis in young pups, or 
transplacental infections in pregnant dams, with embryo resorptions and fetal death. 

Information about Canine parvovirus (CPV and CPV-1) is available through 
most mediums. For instance, the website http://www.hagen.com/uk states that CPV is 
an acute, highly contagious, gastro enteritis of primarily young dogs (peak incidence 
of 6-20 weeks). Spread via the fecal-oral route and inanimate objects contaminated 
with infected feces can spread the virus because of its ability to survive long periods 
of time in the environment. Symptoms occur 5-10 days after exposure. Older animals 
tend to fight off clinical disease, unless they are immune compromised. However, 
young animals can be drastically affected. 

Canine rotavirus (CRV) can be an important cause of diarrhea, especially in 
puppies less than twelve weeks of age. It is not common in puppies older than twelve 
weeks. Rotavirus is spread through feces of infected puppies. The most common 
symptom is diarrhea. Almost all puppies will be under twelve weeks of age and most 
will be two weeks of age and less. Most cases of diarrhea are relatively mild. 
However, some cases are fatal. 

Most authorities do not consider canine rotavirus to be of major concern. This 
is because it is not commonly encountered and fatalities in normal puppies are rare. It 
should, however, be a consideration when puppies are encountered with diarrhea 
especially if around two weeks of age. 

Canine herpes virus is another disease causing virus that primarily causes 
problems in younger puppies. The disease is generally asymptomatic in dogs infected 
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when older than 1 -2 weeks of age at the time of exposure. Disease caused by CHV is 
generally fatal in neonatal pups who lack immunity derived from their dams. The 
virus is usually transmitted due to poor animal husbandry conditions or shedding. See 
Carmichael, L. Neonatal Viral Infections of Pups: Canine Herpesvirus and Minute 
Virus of Canines (Canine Parvovirus-1). In: Carmichael L. (Ed.), "Recent Advances 
in Canine Infectious Diseases." Ithaca: International Veterinary Information Service 
(www.ivis.org), 1999; document no. A0102.1199. 

Pups rarely die if they are 2-3 weeks old at the time of exposure. The duration 
of illness in newborn pups is 1 to 3 days. Signs consist of anorexia, dyspnea, pain 
upon abdominal palpation, incoordination and, often, soft, yellow-green feces. There 
may be a serous, or hemorrhagic nasal discharge. Petechia are common on the 
mucous membranes. Rectal temperatures are not elevated. Thrombocytopenia has 
been reported in dying pups. CHV also may cause occasional in utero infections that 
result in the death of fetuses or pups shortly afterbirth. The virus also has been 
isolated rarely from dogs with vaginitis, conjunctivitis and respiratory illness. 
Asymtomatically infected dogs, or dams who suffered in utero infections, remain 
latently infected and virus may be excreted for about 1 week in nasal secretions or in 
genital secretions, and, thereafter, at unpredictable intervals over periods of several 
months, or years. See Carmichael, document no. A0102. 1 199. Low maternal 
antibodies in the puppies are often the reason for a puppy contracting the virus. 

Accordingly, the art field is in search of a vaccine regiment to protect pups 
from Canine Minute Virus, Canine Herpes Virus, and Canine Rotavirus after whelp 
and until the pups' immune system becomes more developed. 
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Summary of the Invention 

Accordingly, embodiments of the present invention relate to multivalent 
vaccines for Canine Rota Virus (CRV), Canine Herpesvirus (CHV), and/or Canine 
Parvo Virus (CPV), such as Minute Virus of Canines (MVC or CPV-1). Other 
embodiments of the invention generally relate to methods of vaccination of canines 
against CRV, CHV, and/or CPV. 

In particularly preferred embodiments, pups are vaccinated after whelp with 
an embodiment of a vaccine of the present invention. Such vaccine protecting the 
pups for a period of time sufficient to allow the pups' immune system to begin 
development. In other embodiment, the vaccination of the pups provides protection to 
the pups from CRV, CHV, and/or CPV. 

In a particularly preferred embodiment of a method of the present invention, 
pups are vaccinated against CRV, CHV, and/or CPV by maternal antibody transfer. 
Various embodiments transfer maternal antibodies in the colostrums of the bitch. 
Such transfer being sufficient to deliver high maternal antibody titers to the pups. 
Said antibody titers sufficient to protect the pups until the pups' immune system 
begins to develop. 

Detailed Description of the Invention 

As used herein, the term "colostrums" shall mean and refer to the original 
and ultimate nutritional supplement, is a special fluid secreted by the 
mammary glands of all mammals near the time of birthing. Colostrums are 
rich in immune factors, growth factors, vitamins, minerals, amino acids, 
and other healthful components. 
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As used herein, the term "vaccine(s)" means and refers to a product, the 
administration of which is intended to elicit an immune response(s) that can prevent 
and/or lessen the severity of one or more infectious diseases. A vaccine may be a live 
attenuated preparation of bacteria, viruses or parasites, inactivated (killed) whole 
organisms, living irradiated cells, crude fractions or purified immunogens, including 
those derived from recombinant DNA in a host cell, conjugates formed by covalent 
linkage of components, synthetic antigens, polynucleotides (such as plasmid DNA 
vaccines), living vectored cells expressing specific heterologous immunogens, or cells 
pulsed with immunogen. It may also be a combination of vaccines listed above 

As used herein, the term "antigen" means and refers to a virus, a bacteria, 
parts of a virus or bacteria or a foreign protein that acts to stimulate the immune 
system in an animal. The immune system can be stimulated to cause the white blood 
cells to attack and destroy the antigen or to produce a protein molecule, which 
attaches to the antigen and either kills the antigen or makes it inactive. As used 
herein, the term "antibody" means and refers a protein-containing molecule that an 
animal's immune system makes that reacts with an antigen to make it inactive. 

Embodiments of the present invention generally relate to multivalent 
vaccines for animals. 

In a particularly preferred embodiment of a method of the present invention, 
pups are vaccinated against CRV, CHV, and/or CPV by maternal antibody transfer. 
Various embodiments transfer maternal antibodies in the colostrums of the bitch. 
Such transfer being sufficient to deliver high maternal antibody titers to the pups. 
Said antibody titers sufficient to protect the pups until the pups' immune system 
begins to develop. 



10 



WO 2004/056390 ^ ^CT/US2003/040823 

In various embodiments, a multivalent vaccine of the present invention 
comprises at least three antigens, a first antigen, a second antigen and a third antigen. 
Said vaccine and/or antigens are able to be administered to a bitch prior to whelping. 

In an embodiment, vaccination of the bitch is performed within four days of 
whelp. In another embodiment, vaccination is performed within two days of whelp. 
In yet a further embodiment, vaccination is performed prior to whelp. 

The vaccinations administer a sufficient titer of vaccine to the at least one 
puppy, whereby an effective amount of maternal antibody to each antigen is 
transferred at nurse to the puppy to impart protection from the virus. In an 
embodiment, at least one of the first antigen, the second antigen, or third antigen is 
canine herpesvirus (CHV). In another embodiment, at least one of the first antigen, 
the second antigen, or third antigen is canine rotavirus (CRV). In another 
embodiment, at least one of the first antigen, the second antigen, or third antigen is 
Canine Parvovirus (CPV), selected from the group consisting of Minute virus of 
canine (MVC, CPV-1) and Canine Parvovirus (CPV-2). In a preferred embodiment, 
the first antigen is CHV, the second antigen is CRV, and third antigen is CPV, 
selected from the group consisting of MVC and CPV-2. 

In various embodiments, the first antigen, the second antigen and the third 
antigen are selected from the group consisting of live, attenuated live, killed, and any 
combination of the aforementioned. 

To ensure an adequate maternal antibody transfer from the bitch to the at least 
one puppy, the at least one puppy is allowed to nurse after whelp within at time 
selected from within twenty-four (24) hours and within forty-eight (48) hours. 

After nursing, in an embodiment, the titer of CHV one week post whelp in the 
at least one puppy is greater than about 1 :32. In another embodiment, the titer of 
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CRV one week post whelp is greater than about 1:128. In another embodiment, the 
titer of MVC one- week post whelp is greater than about 1:32. In other embodiments, 
the titer of CHV two weeks post whelp is greater than about 1:32, the titer of CRV 
two weeks post whelp is greater than about 1:128, and the titer of MVC two weeks 
post whelp is greater than about 1:32. 

Embodiments of the present invention further contemplate methods. 
Exemplary methods of the present invention include, but are not limited to, a method 
of vaccinating a puppy against at least one of canine herpesvirus (CHV), canine 
rotavirus (CRV), and Canine Parvovirus (CPV), selected from the group consisting of 
Minute virus of canine (MVC, CPV-1) and Canine Parvovirus (CPV-2) comprising 
the steps of administering a vaccine to the bitch prior to whelp comprising a CHV 
antigen, a CRV antigen, and/or a CPV antigen and allowing at least one of the 
puppies to nurse within about forty-eight (48) hours of whelp. Further embodiments 
allow at least one of the puppies to nurse within about 24 hours. In preferred 
embodiments, after nursing, the at least one puppy is vaccinated against CHV, CRV, 
and CPV. 

Further embodiments of methods of the present invention include a method of 
vaccinating a puppy for protection against canine herpesvirus (CHV), canine rotavirus 
(CRV), and Canine Parvovirus (CPV), selected from the group consisting of Minute 
virus of canine (MVC, CPV-1) and Canine Parvovirus (CPV-2) comprises the steps of 
vaccinating a bitch with a vaccine comprising an antigen of CHV, an antigen of CRV, 
and an antigen of CPV prior to whelp and administering colostrums of the bitch to at 
least one puppy within about forty-eight (48) hours of whelp whereby maternal 
antibodies are transferred at a sufficiently high titer to protect the puppy from disease 
caused by CHV, CRV and CPV. Further embodiments comprise administering the 
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colostrums to the puppy within about twenty-four (24) hours after whelp. However, 
various other methods of the present invention combine the teachings herein 
presented and the exemplary methods are not meant to be limiting. 

While the invention has been described in connection with specific 
embodiments thereof, it will be understood that it is capable of further modifications 
and the appended Claims are intended to cover any variations, uses, or adaptations of 
the invention following, in general, the principles of the invention and including such 
departures from the present disclosure as come within known or customary practice 
within the art to which the invention pertains and as may be applied to the essential 
features hereinbefore set forth whether now existing or after arising. Further, while 
embodiments of the invention have been described with specific dimensional 
characteristics and/or measurements, it will be understood that the embodiments are 
capable of different dimensional characteristics and/or measurements without 
departing from the principles of the invention and the appended Claims are intended 
to cover such differences. Furthermore, all patents, patent applications, articles, and 
other publications mentioned herein are herby incorporated by reference. 

For a further understanding of various embodiments of the present invention, 
reference should be had to the following examples: 

Examples: 

I. Purpose 

The purpose of this study in pregnant dogs was to demonstrate maternal 
antibody transfer to pups from bitches vaccinated with an inactivated canine vaccine 
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containing canine herpesvirus (CHV), canine rotavirus (CRV) and Minute virus of 
canine (MVC). Based on serology results, this preliminary study established that the 
experimental inactivated vaccine formulation is a feasible vaccine candidate for 
development. 

H. MATERIALS AND METHODS 
A. Animals 

Four breeding bitches shown to be seronegative against CHV, CRV and MVC 
were purchased from a commercial breeder. At the site of the commercial breeder the 
4 bitches were assigned to one of two groups (Table 1). After being bred each bitch 
was housed in a separate isolation room. Pregnancy was determined at 3 weeks post- 
mating by ultrasound. To confirm seronegative status, a blood sample was obtained 
from each adult female prior to vaccination. The serum was tested for antibodies to 
MVC (CPV1), CRV and CHV using a constant virus-varying serum virus 
neutralization (VN) test. The two bitches assigned to Group I were vaccinated with 
the experimental inactivated canine vaccine containing canine herpesvirus (CHV), 
canine rotavirus (CRV) and Minute virus of canine (MVC). Bitches assigned to 
Group E remained as non-vaccinated controls. After whelping, bitches and pups were 
fed a standard, growth or maintenance dog chow and allowed water ad libitum. 
Veterinary care and treatment for non-study related health issues were provided for all 
animals throughout the study period. 

B. Vaccination 

Each of the pregnant bitches in Group I received two, 1-ml doses of the 
experimental, killed vaccine in the scruff of the neck via the subcutaneous (SC) route. 



14 



WO 2004/056390 




:T/US2003/040823 



The two vaccinations were administered three weeks apart. The first vaccination was 
given after pregnancy was determined, approximately three-weeks post-mating. 

H. B. Vaccination 



TABLE 1 

STUDY PROTOCOL FOR EXPERIMENTAL VACCINATION 
(CHV/CRV/MVC) IN PREGNANT BITCHES 



Groups 


No. of 
Bitches 


Vaccine 


Number of 
Vaccinations 


Route 


Vaccinate 
Group I 


2 


CHV/CRV/MVC 


2 


SC 


Non- Vaccinates 
Group II 


2 


NA 


0 


NA 



C. Vaccine 

The experimental vaccine was prepared in Intervet R&D facilities in Millsboro, 
Delaware. The vaccine was prepared using tissue culture derived virus inactivated 
with 20 mM BEA for 24 hrs. . The MVC, CRV and CHV components used to create 
this vaccine were produced at maximum passage levels. Maximum production level 
for Master Seed MVC is X + 3 on WRCC cells (X+17). Maximum production level 
for Master Seed CRV is X + 5 on MARC 145 (X+4). Maximum production level for 
Master Seed CHV is x + 5 on MDCK cells (X+14). The final vaccine was derived 
from non-concentrated bulk antigens and contained £10 % CPV, £20% CRV and £ 
55% CHV. In order to maximize maternal antibody response to CHV, MVC and CRV 
the experimental vaccine was formulated so as to contain 15% of Emulsigen® a 
product of MVP Laboratories Inc. Sterility and safety testing on the vaccine were 
conducted in Quality Control. 



D. Serology 
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Antibody titers for bitches were determined at pre-vaccination, vaccination, 
and at 3 weeks post-first vaccination by methods common in the art. Blood samples 
were taken from bitches and pups at 1 and 2 weeks post-whelping as well. On each 
bleed date, a 5-ml volume of blood and 0.5 ml volume of blood was drawn from 
bitches and pups, respectively. Due to limited volume of serum from puppies some 
serum samples drawn on the same bleed date were pooled (Control pups). A standard 
serum-neutralizing test was conducted on all blood samples to indicate whether 
antibody responses were elicited and to identify the onset of responses. 

m. POST-VACCINATION OBSERVATIONS 

All bitches were examined daily for 14 days post-first and second vaccination. 
No untoward reaction attributable to the vaccine was observed during the observation 
periods. In addition, no unfavorable reactions attributable to the vaccine were 
observed in the puppies during the 7-day post-whelping observation period. The lack 
of post-vaccination clinical observations in vaccinated bitches and their puppies 
indicate that the experimental vaccine is safe. 

IV. RESULTS 

This experiment demonstrated maternal antibody transfer to pups from bitches 
vaccinated with an experimental trivalent vaccine containing CHV, CRV, and MVC. 
As is illustrated in Tables 2 and 3, the vaccinated bitches, bitch #1 and bitch #2, 
responded serologically to each of the two vaccinations. Furthermore this study 
demonstrates that the transfer of maternal antibodies to puppies was at levels 
protective against CRV, CHV and MVC. Conversely the two non-vaccinated 
bitches, bitch #3 and bitch #4, and their puppies remained antibody negative for 
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CRV, MVC and CHV during the study period (Table 4). Due to non-specific CRV 
neutralization associated with serum from non-vaccinated dogs, CRV titers <1 : 128 
were considered negative. These results illustrate that the level of maternal antibody 
transferred from bitches vaccinated with a multivalent vaccine of the present 
invention to their pups after nursing is sufficient to establish the feasibility of this 
vaccine. 

The results of this preliminary vaccination study in pregnant dogs have 
demonstrated maternal antibody transfer to pups from bitches vaccinated with 
experimental inactivated canine vaccine containing canine rotavirus, canine 
herpesvirus and minute virus of canine. Based on serology results, this study 
establishes that a multivalent vaccine may be administered to a bitch prior to whelp 
whereby maternal antibodies, of sufficient titer, are transferred to the pups through 
the colostrums. 
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Claims: 

What we claim is: 

1 . A multivalent vaccine able to be administered to a bitch prior to whelping 
comprising a first antigen, a second antigen, and a third antigen wherein an 
effective amount of maternal antibody to each antigen is transferred at 
nurse to at least one pup of the bitch. 

2. The vaccine of Claim 1 wherein at least one of the first antigen, the second 
antigen, or third antigen is canine herpesvirus (CHV). 

3. The vaccine of Claim 1 wherein at least one of the first antigen, the second 
antigen, or third antigen is canine rotavirus (CRV). 

4. The vaccine of Claim 1 wherein at least one of the first antigen, the second 
antigen, or third antigen is Canine Parvovirus (CPV), selected from the 
group consisting of Minute virus of canine (MVC, CPV-1) and Canine 
Parvovirus (CPV-2). 

5. The vaccine of Claim 1 wherein first antigen is CHV, the second antigen is 
CRV, and third antigen is CPV, selected from the group consisting of 
MVC and CPV-2. 

6. The vaccine of Claim 1 wherein the first antigen, the second antigen and 
the third antigen are selected from the group consisting of live, attenuated 
live, , killed, and any combination of the aforementioned. 

7. The vaccine of Claim 1 wherein the nurse is performed within a time 
selected from twenty-four (24) hours and forty-eight (48) hours from 
whelp. 

8. The vaccine of Claim 2 wherein the titer of CHV one week post whelp is 
greater than about 1:32. 
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9. The vaccine of Claim 2 wherein the titer of CRV one week post whelp is 
greater than about 1:128. 

10. The vaccine of Claim 2 wherein the titer of MVC one week post whelp is 
greater than about 1 :32. 

11. The vaccine of Claim 2 wherein the titer of CHV two weeks post whelp is 
greater than about 1:32. 

12. The vaccine of Claim 2 wherein the titer of CRV two weeks post whelp is 
greater than about 1:128. 

1 3 . The vaccine of Claim 2 wherein the titer of MVC two weeks post whelp is 
greater than about 1:32. 

14. A method of vaccinating a puppy against at least one of canine herpesvirus 
(CHV), canine rotavirus (CRV), and Canine Parvovirus (CPV), selected 
from the group consisting of Minute virus of canine (MVC, CPV-1) and 
Canine Parvovirus (CPV-2) comprising the steps of administering a 
vaccine to the bitch prior to whelp comprising a CHV antigen, a CRV 
antigen, and/or a CPV antigen and allowing at least one of the puppies to 
nurse within about forty-eight (48) hours of whelp. 

15. The method of vaccinating a puppy of Claim 14 wherein the at least one of 
the puppies is allowed to nurse within about 24 hours. 

16. The method of vaccinating a puppy of Claim 14 wherein the at least one 
puppy is vaccinated against CHV, CRV, and CPV. 

17. The method of vaccinating a puppy of Claim 14 wherein the titer of CHV 
one week post whelp is greater than about 1 :32. 

1 8. The method of vaccinating a puppy of Claim 14 wherein the titer of CRV 
one week post whelp is greater than about 1 :128. 
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1 9. The method of vaccinating a puppy of Claim 14 wherein the titer of MVC 
one week post whelp is greater than about 1 :32. 

20. The method of vaccinating a puppy of Claim 14 wherein the titer of CHV 
two weeks post whelp is greater than about 1:32. 

21 . The method of vaccinating a puppy of Claim 14 wherein the titer of CRV 
two weeks post whelp is greater than about 1 : 128. 

22. The method of vaccinating a puppy of Claim 14 wherein the titer of MVC 
two weeks post whelp is greater than about 1 :32. 

23 . The method of vaccinating a puppy of Claim 14 wherein the vaccine 
comprises a CHV antigen, a CRV antigen, and a CPV antigen that is 
selected from the group of live, live-attenuated, inactivated, and/or any 
combination thereof. 

24. The method of vaccinating a puppy of Claim 14 wherein the CPV antigen 
is MCV. 

25 . A method of vaccinating a puppy for protection against canine herpesvirus 
(CHV), canine rotavirus (CRV), and Canine Parvovirus (CPV), selected 
from the group consisting of Minute virus of canine (MVC, CPV-1) and 
Canine Parvovirus (CPV-2) comprising the steps of vaccinating a bitch 
with a vaccine comprising an antigen of CHV, an antigen of CRV, and an 
antigen of CPV prior to whelp and administering colostrums of the bitch to 
at least one puppy within about forty-eight (48) hours of whelp whereby 
maternal antibodies are transferred at a sufficiently high titer to protect the 
puppy from disease caused by CHV, CRV and CPV. 

26. The method of Claim 25 wherein the colostrums is administered to the 
puppy within about twenty-four (24) hours after whelp. 
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